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ABSTRACT 

Due t o  t h e  spec ia l i zed  nature  of  t h e  inves t iga t ions  being c a r r i e d  on 
under Job No. G-I-S, a separa te  sec t ion  is  devoted t o  each o f  t h e  
job objec t ives .  

Sect ion I 

Additional o r  new information was received and f i l e d  on severa l  s t r e a  
and lakes i n  Southeast Alaska (Figure 1 ) .  A l l  stream information was 
r e f i l e d  by anadromous stream number. F i l e s  were arranged by consecut 
increasing stream numbers. A cross-reference of proper names and cox 
ponding anadromous stream numbers was prepared f o r  ready reference.  

Sect ion I 1  

The lower 6.4 kilometers (4 miles)  of Greens Creek, Admiralty Is land,  
surveyed i n  June 1978. A map was drawn showing subs t ra t e ,  cover type 
width, f lood l eve l ,  and f i s h  spawning and rea r ing  areas .  Fry t r app i r  
showed t h a t  Dolly Varden, SaZveZinus rnaZma (Walbaum), was the  only 
species  present  above a block 5.3 kilometers (3.3 miles) upstream. 1 
lower 5.3 kilometers (3.3 miles)  of  stream i s  an important spawning E 

r ca r ing  a r e a  f o r  anadromous f i s h .  Coho salmon, Oncorhynchus kisutch 
(Walbaum), pink salmon, 0. gorbuscha (Walbaum), and Dolly Varden u t i l  
t h e  area  below t h e  block. 

Sect ion I11 

A limnological inves t iga t ion  was conducted on C l i f f  Lake from Septeml 
t o  9 ,  1978. C l i f f  Lake i s  deep, 41.2-meter (135-foot) average depth, 
low pH (5.7 t o  6.2) and low conductivi ty (40 micromhos). Variable mc 
g i l l  ne t s  caught 26 Dolly Varden, none longer than 243 mil l imeters  
(9.6 inches) fork  length.  Condition f a c t o r  of  Dolly Varden ranged f~ 
0.86 t o  1.25 with mean of  1.01 and standard devia t ion  of 0.10. 
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Fig.  1. Index map of  Inventory and Cataloging operat ions,  Southeast Alaska, 
1978. 



l iesidcnt c u t t h r o a t  t r o u t ,  SaZrno cZarki Richardson, i n  Red Lake were 
captured wi th  va r ious  gear  types  and marked during t h e  per iod  June 1 2  
t o  August 18, 1978. A Schumacher-Eshmeyer e s t ima t ion  of  t h e  popu la t io  
i n d i c a t e s  a N of 779. The e s t ima te  range a t  t h e  95 percent  confidence 
level  f a l l s  between 537 and 3,417 ind iv idua l s .  This  e s t ima te  inc ludes  
p r i m a r i l y  t hose  ind iv idua l s  over 150 mi l l ime te r s  (5.9 inches)  i n  f o r k  

SECTION I 

I .  To cont inue  c o l l e c t i o n ,  a n a l y s i s ,  and o rgan iza t ion  o f  
a l l  a v a i l a b l e  and new information on s p o r t  f i s h  resources  
of i nd iv idua l  l akes ,  s t reams and s a l t w a t e r  a r eas  i n  
Southeast  Alaska. 

'Yhc Inventory and Catalog F i l e  was c rea t ed  t o  provide a l i b r a r y  f o r  t h  
c o l l e c t i o n  of  r e p o r t s  of  management ac t ions ,  r e sea rch  d a t a ,  developmen 
p lans ,  and o t h e r  information of  i n t e r e s t  f o r  each a q u a t i c  system i n  
Southeast  Alaska. This  f i l e  i s  maintained i n  d u p l i c a t e  i n  t h e  Juneau 
Regional and S i t k a  Area Department of  F ish  and Game o f f i c e s .  I t  was 
organized i n  1972 (Schmidt and Robards, 1973) t o  f a c i l i t a t e  t h e  disserr 
of information t o  resource  agency personnel and t h e  i n t e r e s t e d  pub l i c .  

RECOMMENDATIONS 

I.. The Inventory and Catalog F i l e  should be s t o r e d  i n  t h e  Regional 
o f f i c e  i n  Juneau and should b e  kept i n  a c o n t r o l l e d  access  room. 
No f i l e  should be allowed t o  leave  t h e  room except f o r  xeroxing 
and should be s igned ou t  before  leav ing  t h e  room. These measure. 
a r e  necessary  t o  i n s u r e  t h e  c o n t i n u i t y  of  t h e  l1centralI1 f i l e .  

! Those s e c t i o n s  of t h e  Inventory and Catalog c e n t r a l  f i l e  which a r  
app l i cab le  t o  t h e  va r ious  management a r e a s  should be dup l i ca t ed  
and kept  i n  t h e  r e s p e c t i v e  management o f f i c e s .  The c e n t r a l  f i l e  
should no t  be used f o r  r o u t i n e  pe rusa l .  

:i. Each Spor t  F ish  a r e a  management b i o l o g i s t  should be ass igned  
r e s p o n s i b i l i t y  f o r  compiling new resource  information from h i s  
management a rea .  Information should be c o l l e c t e d  from o t h e r  ager 
a s  wel l  a s  t h e  Alaska Department of  F ish  and Game. A l l  informati  
when compiled should be included i n  t h e  a r e a  b i o l o g i s t ' s  f i l e  and 
then  forwarded t o  one " f i l e  keeper" who w i l l  be  r e spons ib l e  f o r  
maintenance o f  t h e  c e n t r a l  f i l e .  
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TECHNIQUES USED 

Ncw and addi t ional  information was received and f i l e d  under the  system 
dcscribed by Schmidt and Robards (1973). Other researchers  were 
contacted and copies of  t h e i r  recent  fieldwork were requested and 
received. 

A l l  stream information was r e f i l e d  by anadromous stream number. F i l e s  
wcre arranged by consecutively increasing stream numbers. Stream numbers 
used were taken from the  Catalog of  Waters Important f o r  Spawning and 
Migration of Anadromous Fishes (Catalog) (1975). Any stream with a 
recommended number but not  appearing i n  t h e  ca ta log  was noted with 
a s u f f i x  (U), indica t ing  an u n o f f i c i a l  number. Recognized names were 
noted on f i l e s  a f t e r  t h e  stream numbers. A cross-reference of proper 
names and corresponding anadromous stream numbers was prepared f o r  
ready reference.  

A s e t  of U.S. Geological Survey quadrangle maps was prepared f o r  
Southeast Alaska showing physical  locat ion  and anadromous stream number 
of a l l  streams l i s t e d  i n  t h e  ca ta log .  Any streams with recommended 
numbers but which d id  not  appear i n  the  ca ta log  were noted with a 
s u f f i x  (U), ind ica t ing  an u n o f f i c i a l  number. These quadrangle maps a r e  
kept with t h e  f i l e  f o r  reference.  

SECTION I 1  

OBJECTIVE 

2. To determine spawning and rea r ing  areas  of Greens 
Creek which could be adversely impacted by mine 
development. 

BACKGROUND 

Noranda Explorations, Inc. have been exploring f o r  minerals i n  the  
v i c i n i t y  of Greens Creek, Admiralty Is land,  s ince  1974. In  1978 they 
established an explorat ion operat ion and camp a t  t h e i r  mining claim a t  
(keens Creek. Important minerals i n  t h e  Greens Creek claim include 
s i l v e r ,  zinc, gold, lead,  and copper. 

Future development of  t h i s  mining claim with t h e  associa ted  roads and 
mine waste could have an adverse impact on f i s h  spawning and rea r ing  areas  
of Greens Creek. 

it l i s t i n g  of common and s c i e n t i f i c  names of  f i s h  species  r e f e r r e d  t o  i s  
included i n  Table 1. 



Table 1. L i s t  of common and s c i e n t i f i c  names and t h e i r  abbreviations 

Common Name S c i e n t i f i c  Name S Author Abbre~ 

Dolly Varden SaZveZinus maha (Walbaum I 

Coho salmon Oncorhynchus kisutch (Walbaum) C 

Pink salmon Oneorhynchus gorbuscha (Walbaum) I 

Chum salmon Oncorhymhus keta (Walbaum) ( 

Sockeye salmon Oncorhynchus nerka (Walbaum) I 

Cutthroat  t r o u t  SaZmo cZarki Richardson ( 

Sculpin Cottidue sp. ( 

a t  ion 

I 

I 

I 

I 



RECOMMENDATIONS 

No road development o r  mine waste should be allowed i n  t h e  lower 5.3 km 
( 3 . 3  mi) o f  Greens Creek. This  a r e a  below t h e  fa l ls  i s  important f o r  
anadromous f i s h .  

TECHNIQUES USED 

The lower 6 .4  km (4 mi) of  Greens Creek were surveyed i n  June 1978. 
A map was drawn showing s u b s t r a t e ,  cover type ,  width, f l ood  l eve l ,  e t c .  
Rcaring a r e a s  were f r y  t rapped t o  determine d i s t r i b u t i o n  and spec i e s  of 
f i s h  p re sen t .  

F 1 ND INGS 

The lower 6.4 km (4 mi) of  Greens Creek (Fig. 2) were surveyed i n  
.Tune 1968. Fry t rapping  conducted throughout t h i s  a r e a  showed t h a t  
Dolly Varden were t h e  only  spec i e s  p re sen t  above t h e  block a t  5 .3 km 
3 m i ) .  Fry t r app ing  below t h e  block demonstrated t h e  presence 
of both coho salmon and Dolly Varden (Table 2 ) .  Addit ional  work done 
by t h e  Commercial F i s h e r i e s  Divis ion showed t h a t  pink salmon were 
abundant throughout t h i s  lower s e c t i o n  i n  l a t e  summer (Rick Reed, Habi ta t  
Sec t ion ,  Alaska Department of  F ish  and Game, pe r s .  comm.). No survey t o  
d e f i n e  coho salmon spawning d i s t r i b u t i o n  was completed due t o  weather.  

A d e s c r i p t i o n  of each creek  s e c t i o n  (see Fig. 2) fo l lows:  

D e s c r i ~ t i o n  of Greens Creek bv Sec t ion  

Scct  ion  I : Hawk I n l e t  t o  1.0 km (0.6 mi) upstream (Fig. 3) . 
This  s e c t i o n  o f  stream i s  low g rad ien t  (2% t o  3%) wi th  a sand and grave l  
bottom. The r i v e r  v a l l e y  i s  broad and t h e  r i v e r  channel has  changed 
s e v e r a l  t imes.  Logjams, bra ided  channels ,  sand ba r s ,  and small  instream 
i s l a n d s  a r e  common. Stream width v a r i e s  from 13.7 t o  30.5 m (45 t o  
100 ft) with depth of 0.15 t o  0.60 m (6 i n  t o  2 f t ) .  Pools a r e  s c a r c e  
i n  t h i s  lower s ec t ion .  Only t h r e e  o r  fou r  deep holding pools  a r e  p re sen t .  
T h i s  lower s e c t i o n  of  r i v e r  is p r i m a r i l y  a p ink  and chum salmon spawning 
a rea .  No f r y  t r a p s  were s e t  i n  t h i s  s e c t i o n .  See Photographs 1 and 2 
f o r  r e p r e s e n t a t i v e  stream sec t ions .  

Sec t ion  31: 1 .0  t o  3.7 km (0.6 t o  2.3 mi) (Fig. 3 ) .  

Thls s e c t i o n  of  stream has a low t o  moderate g rad ien t  (2% t o  6%) wi th  
sand, g rave l  and rock bottom. The s u b s t r a t e  i s  more grave l  t o  254-mm 
(10-in) rock than  lower s ec t ion .  The s t ream channel i s  uns t ab le  wi th  
numerous logjams and a s soc i a t ed  0.9- t o  1.2-m (3- t o  4 - f t )  drops.  
Although t h e r e  a r e  s eve ra l  o ld ,  d ry  channels,  t h e  amount of r e a r i n g  a r e a  
f o r  coho salmon is  l imi t ed .  Stream width v a r i e s  from 9.1 t o  2 1 . 3  m 
( 3 0  t o  70 f t )  wi th  depth o f  0.3 t o  0.6 m (1  t o  2 f t ) .  Pools a r e  s ca rce  
except f o r  q u i e t  water a r e a s  above o r  below logjams. Only one t r i b u t a r y  
c n t e r s  t h i s  s e c t i o n  from t h e  no r th  (unsurveyed). 



Phot 

Phot 

ograph 1. Lower s e c t i o n  o f  Greens Creek showing slow-water gravc 
spawning a rea .  

ograph 2 .  Lower s e c t i o n  of Greens Creek showing slow-water gravl 
spawning a rea .  





Table 2 .  Summary of  fry trap catches between 1 . 0  km ( 0 . 6  mile) and 
( 4 . 0  mi le) ,  Greens Creek, June 29, 1978. 

2 845 1207 3 0 - below block 

3 912 1130 3 0 - below block 

6 , 4  km 

Catch 
Set Set L i f t  Stream 

Number Time Time Section Species and Number 

1 840 1215 3 0 - below block 

4 955 1112 4 DV - 2 - above block I 

- 

5 1005 1110 4 0 - above block 1 

6 1015 1103 4 0 - above block 1 

DV - 3 

SS - 3; D V -  17 

DV - 16; SS - 3 

DV - 15; SS - 1; CD - 1 

SS - 8; DV - 32 

0 

SS - 3; DV - 15 

DV - 23; SS - 3 

SS - 3; DV - 13 

0 

SS - 10; DV - 5 



Fig.  3 .  Portion of Greens Creek important f o r  salmon spawning and rea r ing  
(Sections 1 and 2 ) .  
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Fig .  3 .  (Cont.) Portion of  Greens Creek important f o r  salmon spawn: 
and rea r ing  (Sections 1 and 2 ) .  



Eleven f r y  t r a p s  were s e t  i n  t h i s  sec t ion  (Table 2) .  Trap time of 
9.67 hours produced a ca tch  of 142 Dolly Yarden, 34 r ea r ing  coho salmon, 
and 1 sculpin.  Recently emerged Dolly Varden f r y  were abundant i n  any 
back channels. Rearing coho salmon and Dolly Varden were seen above a l l  
logjams, ind ica t ing  t h e  absence o f  any t o t a l  b a r r i e r s .  

Sect ion 111: 3.7 t o  5.3 km (2.3 t o  3.3 mi) not  mapped. 

This sec t ion  i s  accesss ib le  t o  anadromous f i s h  but  may be l e s s  used 
because of l a r g e  subs t ra t e ,  rapid  flow, and no holding o r  r ea r ing  water. 
The channel i s  well defined and cons i s t s  pr imar i ly  of white water r i f f l e s  
with rock subs t ra t e .  Photograph 3 shows typ ica l  view of t h i s  sec t ion .  
Three f r y  t r a p s  s e t  i n  t h i s  sec t ion  produced no catch.  

The upper por t ion  of t h i s  sec t ion  terminates a t  a f i s h  b a r r i e r  composed 
of a 182-m (200-yd) ve loc i ty  chute with severa l  1.5- t o  3.0-m (5- t o  
10-ft)  f a l l s .  The e n t i r e  sec t ion  is  white water, allowing no p o s s i b i l i t y  
of f i s h  passage (Photograph 4) .  

Sect ion IV: 5.3 t o  6.4 km (3.3 t o  4.0 mi) f i s h  b a r r i e r  t o  Youngs Creek. 

This sec t ion  has s t eep  gradient  with gravel  and boulder s u b s t r a t e  
(Photograph 5) .  On June 29 stream temperature was 5 . 5 ' ~  (42'~) and 
discharge was 100 c f s .  Stream width i n  t h i s  a rea  averages about 12.8 m 
(42 ft). 

Resident Dolly Varden were t h e  only f i s h  found i n  t h i s  sec t ion .  
Three f r y  t r a p s  captured two Dolly Varden with fork  lengths of 96 
and 155 mm (3.8 and 6.1 i n ) .  

Sect ion V: Upper Greens Creek. 

The upper por t ion  of Greens Creek was f r y  trapped by U.S. Fish and 
Wildl i fe  Service.  Three Dolly Varden were caught i n  f r y  t r a p s  about 
10.4 km (6.5 mi) upstream. 

SECTION I11 

OBJECTIVE 

3.  To evaluate t h e  spor t  f i s h e r y  p o t e n t i a l  of C l i f f  Lake, 
which is being considered f o r  an aquaculture p ro jec t .  

BACKGROUND 

C l i f f  Lake on Baranof Is land has been considered a s  a poss ib le  aquaculture 
s i t e  f o r  a p r i v a t e  nonprofi t  hatchery. This lake  is  l i s t e d  by Sport Fish 
Division a s  a cu t th roa t  t r o u t  lake.  



Photograph 3 .  Sect ion of stream sno,iir~g l a rge  boulder substra te  and 
r ap id  water .  

Photograph 4 .  Upper pa r t  n f  200-m (656-foot) v e l o c i t y  chute and fa l l s  



Photograp11 5. Sec t ion  o f  Greens Creek above f i s h  b a r r i e r .  



tn order  t o  make sound recommendations f o r  use of  t h i s  watershed it wqs 
necessary t o  conduct a bas i c  l imnological  evalua t ion  o f  t h e  lake.  A 
3-day f i e l d  inves t iga t ion  was conducted from September 6 t o  8, 1978. , 

Research 

i i i f f  Lake could be evzluated a s  an  aquaculture s i t e  by o the r  Divisioqs 
i l  z hey 50 d e s i r e .  

I : ; I I ' ~  1,alce i:; no t  an important f i s h i n g  l ake  a.t t h i s  time. Due t o  i t s  
ren;otc i u c a t i n n  and l imi t ed  p o t e n t i a l  no f u r t h e r  ana lys i s  i s  warranted 
by Sport F ish  Division. ~ 
TECHNIQUES USED 

A l inmological inves t iga t ion  was conducted on C l i f f  Lake from Septemb r 6 
to  3 ,  1978. e 
A batilynletric map was prepared. A recording fathometcr was used t o  rhcord 
depth contours on transect .s  c ross ing  t h e  lake.  The depth contours we 
t r a n s f z r r e d  t o  a bathyrnetric map, and morphometric d a ~ a  weye c a l c u l a t  
f r o n ~  t h i  s map ,. 

Tl~e maln i n l e t  t o  C l i f f  Lake was mapped and trapped f o r  r ea r ing  f i s h .  1 
A sampling s t a t i o n  was e s t ab l i shed  a t  approximately t h e  deepest p o r t i  n of  
t h e  l;?ke. Ver t i ca l  p r o f i l e s  of  temperature and s p e c i f i c  conductance e r e  
recordecl. F ie ld  chemical analyses,  including a l k a l i n i t y  and d i s so lve  E 
oxypon t i t r a t i o n s ,  were conducted according t o  Standard Methods (1971). 

No plankton, stream d r i f t  organisms, o r  bottom fauna were c o l l e c t e d  d e t o  
l a c k  of  time and equipment breakdown. u 

FINDINGS i 

The f i s l l  populat ion was sampled with a v a r i a b l e  mesh g i l l  n e t  and f r y  
ba i t ed  with salmon roe.  Fish c o l l e c t e d  were i d e n t i f i e d ,  counted, and 
analyzed f o r  growth r a t e ,  condi t ion  f a c t o r ,  and food hab i t s .  

Physical and Chemical Considerations ..-. ~ 

t r a p s  

The depth,  s i z e  and shape of l akes  s t rong ly  inf luence  physical  and ch 
condit ions which p r e v a i l  i n  them. Since phys ica l  and chemical parame 
l i m i t  spec ies  composition and abundance it i s  e s s e n t i a l  t o  document t 



morpnomctric f e a t u r e s  of lakes.  The batkymetric map (Fig. 4) and 
norphometric da ta  ( T a b l e 3 )  show C l i f f  Lake t o  be s t eep  sided and 
q u i t e  deep. Average depth is  41.2 m (135.1 f t ) .  

Figure 5 shows t h e  loca t ions  of a l l  samples c o l l e c t e d  from Cl i f f  Lake. 
The thermal p r o f i l e  of C l i f f  Lake (Fig. 6) shows a thermocline between 
: Z  and 14  m (39 t o  46 f t ) .  Spec i f i c  conductance ranged from 40 micromhos 
a t  t h e  sur face  t o  48 micromhos a t  15 m (49.2 f t ) .  

Water q u a l i t y  inves t iga t ion  showed t h a t  C l i f f  Lake i s  q u i t e  ac id  with 
l)H o f  5.75 t o  6.2. A lka l in i ty  i s  a l s o  low a t  4 t o  5 mg/l CaC03. 
i)issolved oxygen ranged from 12 mg/l a t  su r face  t o  11 mg/l a t  70-m 
(229.6  f t j  depth. 

t:ish Species and Abundance 

Dolly Varden were t h e  only f i s h  captured i n  two overnight  g i l l  ne t  s e t s  
and 22 f r y  t r a p  s e t s  (Fig. 5 ) .  The two overnight  g i l l  n e t  s e t s  employed 
~i f l o a t i n g  and a s inking  g i l l  ne t .  Both were s e t  o f f  t h e  main i n l e t .  
G i l l  n e t  ca tch  cons is ted  of 26 Dolly Varden, none l a r g e r  than  243 mm 
b i n .  The major i ty  (21  f i s h )  were caught i n  t h e  deeper por t ions  
of t h e  s inking  g i l l  n e t .  Most of  t h e  f i s h  captured were sexua l ly  mature. 

'Tiilrteen f r y  t r a p s  s e t  i n  t h e  i n l e t  stream produced only t h r e e  r e a r i n g  
!?oily Varden. The h a l f  mile  of  i n l e t  stream mapped (Fig. 7) was c l e a r ,  
c l d ,  and had no aqua t i c  vegeta t ion .  The s u b s t r a t e  was very poor f o r  
;pawning, a s  it cons is ted  of l a r g e  rocks,  0.4-m (1 .5- f t )  diameters,  t o  
.:otjblc with few a reas  of s u i t a b l e  spawning gravel .  The stream d id  have 
L few nlce  pools ,  some a s  deep a s  1.5 m (5 f t )  and c r y s t a l  c l e a r .  The 
stroam flows underground immediately before  en te r ing  t h e  lake  v i a  under- 
ground channels. Water can be seen pe rco la t ing  along t h e  shore l ine  near  
t h ~ s  i n l e t .  

" i r i c  f r y  t r a p s  s e t  around t h e  i n l e t  end of t h e  lake  captured 68 Dolly Varden 
ranging from 50 t o  158 mm (2.0 t o  6.2 i n ) .  

'The condi t ion  f a c t o r  of Dolly Varden captured ranged from 0.86 t o  1.25 with 
xean of 1.01 and standard dev ia t ion  of  0.10. Age-length r e l a t i o n s h i p  
of Dolly Varden i s  presented i n  Fig. 8. A l l  f i s h  sampled a t  age 4 had 
reached sexual maturi ty.  One of t h e  age 9 males showed no s ign  of 
gonad;rl development. 

kCcrca t ional  Analysis -- -- 

i ; ~ f i '  Lake is  loca ted  a t  t h e  head of Deep Cove on t h e  southeas tern  shore 
of Haranof Is land.  Access t o  t h e  lake  i s  by f loa tp lane ;  but  t h e  lake  can 
b e  reached by boat ,  mooring i n  Deep Cove and h ik ing  i n t o  t h e  lake.  The 
Iiilte i s  a t  an e l eva t ion  of approximately 152 m (500 f t )  but i s  f a i r l y  
dn~lgerous due t o  t h e  s t eep ,  rocky t e r r a i n  and t h e  lack  of any t r a i l .  

Cliff Lake i s  a moderately s i zed  lake  with a  sur face  a r e a  of 79.1 ha 
(195.5 ac res )  and a shore l ine  length  of 4,829 m (15,839 f t ) .  I t  i s  



Table 3. Morphometry of Cliff Lake. 

Water Area 79.2 ha or 195.5 acres 

Area by Depth Zone 
Percent of 

Depth Zone (m) Area (m2) Total Area 

Water Volume 

Cubic Meters 32 .6  x lo6 

Acre Feet 26.4 x lo5 

Volume by Depth Zone 
Percent of 

Depth Zone (m) Volume (m3) Total Volume 

Maximum Depth = 79.2 m Mean Depth = 41.2 m 
I 

Shoreline Length = 4,829.4 m Shoreline Development = 1.5 
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Fig.  4. Bathymetric map of Cliff Lake. 



Fry++ aqprort.hw.& 
ib MUM hdd I- C- D.V. 

(1) ~vvlsw F , ~ T ~ S &  
9 F~~T'*QS(@ 
cdmm 4s DY. SO-15lrw. 

Fig.  5. Location of sampling s t a t i o n s ,  C l i f f  Lake, September 6-9,  1978. 
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Fig.  7 .  Main i n l e t  t o  C l i f f  Lake. 
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Fig.  8. Age and length  of  Dolly Varden from C l i f f  Lake, 1978. 



c l e a r  and cold; we recorded temperatures a t  8.g°C (48'~) on t h e  sur face  
t o  5 . 2 ' ~  (41'~) a t  15 m (49.2 f t )  . The lake  rece ives  most of i t s  water 
from two i n l e t  streams. The major i n l e t  i s  a t  t h e  f a r  western shore, 
and a l e s s e r  i n l e t  i s  found on t h e  southeas tern  shore; both have t h e i r  
sources i n  small g l a c i e r s .  The lake  a l s o  rece ives  a c e r t a i n  amount of 
water from runoff from t h e  surrounding mountains. The maximum depth i s  
79.2 m (259.8 f t ) ,  and it has a mean depth of 41.2 m (135.1 f t ) .  

'The laXc i s  f a i r l y  scenic ,  a s  i t  is  surrounded by mountains except f o r  a 
~ 3 1 1 6 ~  on t h e  f a r  western shore from which t h e  main i n l e t  flows. Illere 
a r e  a couple o f  small g l a c i e r s  a t  t h e  head o f  t h e  v a l l e y  and a number 
of snowpacks a r e  found on t h e  southern shore. I t  provides a s o l i t a r y ,  
s e t t i n g  f o r  t h e  lake.  No camping f a c i l i t i e s  a r e  i n  t h e  a rea  except folr 
t h e  p o s s i b i l i t y  of an o ld  cabin a t  t h e  head of  Deep Cove. Any over- 
n ight ing  done on C l i f f  Lake must be done using a t e n t  f o r  s h e l t e r .  1 
Level a reas  f o r  camping a r e  l imi t ed  t o  t h e  western shore near  t h e  main1 
i n l e t  and a l imi t ed  amount of  a rea  southeas t  of  t h e  o u t l e t .  I 

The oiily f i s h  species  present  is  Dolly Varden and they  tend t o  be small.  
Thc l a r g e s t  Dolly Varden captured i n  t h e  g i l l  n e t  was 243 mm (9.6 in )  
and it was 9 years  old.  C l i f f  Lake i s  not  recommended t o  anyone 
i n t e r e s t e d  i n  a q u a l i t y  f i s h i n g  experience. 

Wild l i fe  observed included only a few ravens and s q u i r r e l s ;  however, 
abundant f r e s h  bear  s ign  and deer  t r acks  were seen along t h e  lake  sho e 
and up t h e  va l ley .  I 
C l i f f  Lake i s  a g lac ia l - f ed  l ake  low i n  both p roduc t iv i ty  and r e c r e a t ~ o n a l  
bene f i t s .  The scenic  beauty of t h e  lake  and surrounding mountains i s  the  
system1 s major h igh l igh t .  1 

SECTION I V  1 

OBJECTIVE 1 

4. To determine t h e  f e a s i b i l i t y  of  est imating cu t th roa t  
t r o u t  populat ions i n  lakes.  

BACKGROUND 1 

The s i z e  of  c u t t h r o a t  t r o u t  populat ions i n  Southeast Alaska lakes  i s  
poorly understood. These c u t t h r o a t  t r o u t  usua l ly  cons i s t  of two popula- 
t i o n  segments--anadromous and nonanadromous groups. An es t imate  of  t e 
anadromous por t ion  of  a populat ion i s  poss ib le  through use of  a weir, 
but no se r ious  at tempt has been made t o  es t imate  t h e  nonanadromous 
por t ion  of t h e  population. In order  t o  i n i t i a t e  more e f f e c t i v e  regul  t i o n s  
t h e  manager must know populat ion numbers of  t h e  populat ion he i s  t r y i  g 
t o  regula te .  I 



Any f u r t h e r  attempts t o  est imate cu t th roa t  t r o u t  population i n  lakes  
should employ fyke n e t s  and hook and l i n e  a s  t h e  main capture  gear. 

Manairement 

Kesident cu t th roa t  t r o u t  populations i n  lakes  appear t o  be low. In tens ive  
f i s h i n g  pressure could d e f i n i t e l y  reduce populat ion numbers. 

TECHNIQUES USED 

The re s iden t  cu t th roa t  t r o u t  population of Red Lake was estimated during 
t h e  period June 12 t o  August 18, 1978. An assumption was made t h a t  a l l  
out-migrants had l e f t  t h e  system p r i o r  t o  June 12 and few anadromous 
cu t th roa t  t r o u t  entered t h e  lake  p r i o r  t o  August 18. 

Fish were captured by fyke n e t ,  l a rge  and small f i s h  t r a p s ,  and hook 
and l i n e  (Fig. 9 ) .  Two fyke n e t s  were used. The l a r g e  n e t  had a mesh 
pot  0.9 m (3 f t )  by 0.9 m (3 f t )  by 1.4 m (4.5 f t )  with a 18.3-m (60-ft)  
lead  and 9.1-m (30-ft)  wings. The small ne t  cons is ted  of  a l a rge  f r y  
t r a p  with 2-m (6.6-f t)  wing ne t s .  Bottom contours l imi ted  the  loca t ion  
of s e t s .  Hook and l i n e  sampling was conducted over t h e  e n t i r e  lake.  
Three g i l l  n e t s  were s e t  on June 14-15 and two were s e t  on August 16-17 
t o  c o l l e c t  specimens f o r  stomach analys is .  

F l s h  were captured throughout t h e  lake, marked with an upper caudal 
p ~ n c h ,  and re leased.  The r a t i o s  and number of  marked and unmarked f i s h  
during subsequent recapture  was used t o  der ive  Schnabel and Schumacher 
population est imates.  

FINDINGS 

Resident cu t th roa t  t r o u t  were captured and marked during t h e  period 
June 1 2  t o  August 18, 1978 (Table 4 ) .  A Schumacher-Eshmeyer (1943) 
cst imation of the  population using these  da ta  y ie lds  a N of 779 f i s h .  
The est imation range a t  t h e  95% confidence l e v e l  f a l l s  between 537 and 
1 , 4 1 7  individuals .  This es t imate  includes pr imar i ly  those individuals  
over  150 mm (5.9 i n )  i n  length. Length frequency d i s t r i b u t i o n  o f  f i s h  
caprured during populat ion est imation is shown i n  Fig. 10. 

Catch and e f f o r t  d a t a  showed t h a t  hook and l i n e  angling and fyke n e t s  
were t h e  most e f f i c i e n t  capture methods f o r  mark and r e l e a s e  experiments. 

Tro l l ing  with a small red P ix ie  l u r e  o r  Colorado spinner with t r a i l i n g  
b e l l y - b a i t  was t h e  most e f f i c i e n t  angling method. Catch and e f f o r t  by 
these  gear types i s  presented i n  Table 5. 
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F i g .  9. Location of fyke n e t  and f i s h  t r a p  s e t s ,  Red Lake, June 1 2 ,  1978, 
t o  August 18, 1978. 



T a b l e  4. Estimation o f  r e s iden t  cu t th roa t  t r o u t  population by Schnabel 
Method, Red Lake, 1978. 

Aug. 1 4  3 1 2 143 16 429 11,026 689 
15 3 0 3 145 16 435 11,461 716 
16 5 1 4 148 17 740 12,201 718 
1 7  4* * 0 4 152 17 608 12,809 753 
18 2*** 1 1 156 18 312 13,121 729 

*Two marked f i s h  removed by g i l l  n e t  June 16, 1978--estimate adjus ted .  
**Three f i s h  i n  g i l l  n e t .  

***One f i s h  i n  g i l l  net--recapture. 

 total marked f i s h  a t  l a r g e  a t  t h e  s t a r t  of t h e  7th day (or o the r  
i n t e r v a l ) ,  i . e .  t h e  number previously marked l e s s  any acc iden ta l ly  
k i l l e d  a t  previous recaptures .  

M X M T ,  To ta l  number marked. 
C T  To ta l  sample taken on day T .  

RT Number of recaptures  i n  the  sample CT. 
R ZRT, t o t a l  recaptures  during the  experiment. 



F i g . l O .  Length frequency of 172 cutthrozt trout markpi:. Guring populz t ion  estj .matiun, Rcd Lake, 
June 1 2 ,  1978, t o  August 18, 1978.  



Tabie 5. Summary of e f f o r t  and catch by gear  type,  Red Lake, J u n e  11- August 18, i 9 7 S .  

Large Fyke Net 
Catch  

Date Hours C?' DV SS RS TD - ----- 
June  12 

1 3  
14 
15 
16 
2 0 16.75 14 
2 1 
2 2 20.00 10 
2 3 

J u l y  11 
12 
1 3  
14 
2 4 
25 
26 
2 7 
28 

August 14 
15 
16 24.50 5 1 9  
17 23.83 0 1 6  4 
18 19.17 0 3 1 --- - - 

T o t a l s  267.58 58 60 15 1 4 

Hook and Line Small  Fyke Net Large Fyke T r a p  Small  F ry  Trap - --. 
Catch  C a t c h  ~a t c h  c a t c h  

Hours CT - - IIours CT SS CD Hours CT SS CD Hours CT SS CD - - - - - - ---- 



Baited f i s h  t r a p s  proved very i n e f f i c i e n t .  Large f r y  t r a p s  were f i shed 
a t o t a l  of 84 hours and caught one cu t th roa t  t r o u t .  Small t r a p s  f i shed 
a t o t a l  of 204 hours and caught th ree  cu t th roa t  t r o u t .  

The small fyke ne t ,  which was a c t u a l l y  a l a r g e  f r y  t r a p  with wings, was 
f i shed a t o t a l  of 36 hours and caught two cu t th roa t  t r o u t .  
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